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(54) Intraurethral magnet valve 

(57) An intraurethral magnet valve for insertion into 
the urethra of a person suffering from incontinence has 
relief valve (10) comprising a non-ferromagnetic housing 
(1 1) containing a valve member (18) with a permanent 
magnet (19) encapsulated within a non-magnetic mate- 
riai magnetisably seating on a valve seat (16) of high 
magnetic permeability ferromagnetic nature. Retaining 
flanges (13) integral with the housing prevent escape of 
the valve element when valve is open. A manually held 
permanent switching magnet (21 ) is used to induce mag- 
netic torque and attraction on the valve element causing 
it to rotate within the tubular housing thereby lifting same 
from the valve seat and opening the passageway there- 
through and through the urethra. 
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Description 

This invention relates to intraurethral magnetic 
valves that are used to provide a valvmg means tor indi- 
viduals suffering trom an inability to control their bladder f 
functions by substituting a mechanical magnetic actu- 
ated valve to control the flow of urine. 

Known devices of this type have relied on a wide 
variety of different magnetic valve configurations that 
attempt to control the fluid flow from the bladder. Exam- 
ples of these can be divided into two basic designs. 
Firstly, there are ferromagnetic spheres or slugs which 
seal an aperture by attraction to one or more fixed per- 
manent magnets within a valve housing and are drawn 
away from the aperture by a strong permanent magnet 
or electromagnetic field induced by a hand held magnet 
located outside the valve housing, see for example US- 
A-3.731.670 and US-A-5.004,454. 

The second group is characterised by permanent 
magnets bonded to nonmagnetic check valves which are 
drawn to seal an aperture by attraction to a ferromagnetic 
element comprising all or part of the aperture or are resil- 
iency held in a closed position on the aperture by a 
spring. These checks are drawn in a straight linear 
motion away from the apertured valve seat by a hand 
held magnet outside the valve housing, see for example 
US-A-3.8t2.841 and US-A-5. 140,999. 

In US- A-3, 73 1,670 a corporeal fluid control using a 
binary magnetic duct valve is disclosed wherein a mount- 
ing tube has two spaced magnets with a steel ball valve 
element therebetween. The ball valve element is selec- 
tively attracted to each of the magnets defining an open 
or closed state depending on which magnet the ball is 
engaged. The ball is reciprocated within the structure by 
an external magnetic force. 

US-A-5,004,454 is directed to an auxiliary intraure- 
thral magnetic valve wherein a plastics tube defines the 
valve body and a valve seat. A valve element of a ferro- 
magnetic material is held in sealing relation against the 
valve seat by a spring associated therewith. The valve is 
opened by imposing a magnetic force on the valve ele- 
ment drawing same away from the seat and stretching 
the spring. 

The first type of device tends to suffer from an intrin- 
sic difficulty in balancing the magnetic force needed for 
adequate sealing with the need tor reasonable opera- 
tional range of the activation magnet. 

Since magnetic forces are highly nonlinear, 
decreasing very rapidly with distance trom the magnetic 
poles; when a ferromagnetic ball or slug is held against 
an aperture by a permanent magnet element the respec- 
tive switching magnet must be either very large or very 
close to induce the required force. The slug checks that 
are drawn to the side of the housing encounter high side- 
wall friction forces which are induced increasingly as the 
angle between the housing centre line and the line of 
approach of the switching magnet increases. 

In US-A-3.81 2.841 a urethra magnetic valve struc- 
ture has a valve element positioned on a movable mag- 



netic core cylinder. The valve element is held in closed 
position by an attached spring. Inducing a high electro- 
magnetic force from outside the body will move the mag- 
netic core cylinder and valve element attached tnereto 
opening the valve. 

In US-A-3.812.841, the valve check movement is 
constrained by the housing to a straight line which neces- 
sitates that unless the switching magnet approaches 
with its axis directly aligned on the centre line the force 
c will draw the check against the sidewall imparting toraue 
induced friction decreasing the effectiveness and move- 
ment of the check within the valve housing. 

US-A-5. 140.999 is directed to an implantable valve 
structure in which the valve element extends well within 
if the bladder tor increased lateral operational movement. 
The valve element has a compression spring engaging 
same in a closed or checked position. Upon inducement 
of an outside magnetic force the magnetisable member 
on the free end of the valve element within the bladder 
20 is displaced to the side moving the respective valve ele- 
ment off its valve seat opening the valve. No accommo- 
dation is made for bladder neck movements or changes 
in bladder inflation which may cause unwanted move- 
ments of the free end of the valve element. 
25 According to the present invention there is provided 
a magnetic valve comprising a tubular housing of non- 
magnetic material, a valve element within said housing 
and an apertured valve seat sealingly engageable by 
said valve element, characterised in that said valve ele- 
30 ment comprises a permanent magnet and a non-ferro- 
magnetic means for spacing said permanent magnet 
with respect to said valve seat, said valve element being 
normally magnetically attracted to said valve seat 
thereby occluding and sealing same and there being 
35 separate magnetic means for opening said valve by 
imposing a magnetic field on said valve element to over- 
come the magnetic attraction to said valve seat, pivoting 
said valve element away from sealing relation with said 
. valve seat. 

<o For a better understanding of the invention, and to 
show how the same may be carried into effect, reference 
will now be made by way of example, to the accompany- 
ing drawings, in which :- 

<5 Figure 1 is a sectional view taken through an intrau- 
rethral magnetic valve shown within a placement 
catheter; 

Figure 2 is a section on lines 2-2 in Figure 1 ; 
Figure 3 is a sectional view of an alternative form of 
so the valve, in a closed position; 

Figure 4 is a sectional view of the form shown in Fig- 
ure 3 in an open position; 
Figure 5 is a section on lines 5-5 in Figure 3; 
Figure 6 is a section on lines 6-6 in Figure 3; 
55 Figure 7 is a side view with portions in sections 
showing a catheter placement device tor the valve; 
Figure 8 is a diagrammatic sectional view showing 
the device implanted for controlling llow through the 
urethra; and 
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Figure 9 is a sectional view of another form of the 
device, showing an encapsulated magnet. 

Referring to Figures 1 and 2 of the drawings, an 
intraurethral relief valve assembly 1 0 comprises a cylin- s 
drical non-magnetic housing 1 1 having a continuous side 
wall 12. A plurality of annularly spaced retaining flanges 
1 3 extend inwardly from a perimeter edge 1 4 of the cylin- 
drical housing n defining the sidewall 12. A recessed 
area 1 5 in the sidewall 1 2 extends inwardly from its free w 
end defining a mounting surface for registration with a 
ferromagnetic valve seat 16. The valve seat 16 has a 
cylindrical aperture at 1 7 concentric within the cylindrical 
housing 11. A valve element 18 comprises a cylindrical 
magnet 19 encapsulated within a generally U-shaped 
non-magnetic capsule 18A of biocompatible material 
having a thicker base portion 1 8B adjacent the valve seat 
1 6 and an oppositely disposed closer 20 adhesively f ixed 
to the magnet 19. 

The valve element 1 8 is normally attracted to the f er- 20 
romagnetic valve seat 16 for sealing registration there- 
with occluding the cylindrical aperture at 17, thereby 
closing the valve 10. The magnet 19 is magnetised along 
its central line axis. 

The flanges 13 may also be used as engagement 2s 
points for gripping and positioning the valve assembly 10 
within the body lumen or placement catheter. 

It is important that the magnet 19 has high coercive 
force and high residual flux density to achieve the proper 
durability and sealing ability. 30 

Figure 1 shows the valve assembly 10 in the closed 
position with the valve element 1 8 shown in broken lines 
indicating the free range of travel required during opera- 
tion and thus the relative clearance of the valve element 
18 within the housing 1 1 when open. 35 

This valve open position occurs upon activation of 
the valve element 18 by a switching magnet 21 (Figure 
8). The magnet 21 is of a generally bar configuration in 
this example, having been magnetised along its longitu- 
dinal centre line axis A. When the magnet 21 is brought <*o 
into close proximity to the valve element 18 as indicated 
with their respective magnetic centre lines in a non-axial 
alignment, magnetic torque is induced on the valve ele- 
ment 18. The misalignment of the respective magnetic 
fields of the switching magnet 21 and the magnet 19 45 
within the valve element 18 induces the rotation of the 
valve element 18 to reposition within the housing 1 1 as 
shown in broken lines in Figure 1 . thus opening the valve 
assembly 10 for passage of fluid. The valve element 18 
should be of a sufficient size to prevent excess rotation so 
that would and could lead to a potential to jam or impinge 
against the inner surface of the housing 1 1 . thus prevent- 
ing reseating of the valve element 18 in the aperture 
occluding position by the limited magnetic attraction 
available. 

The retaining flanges 13 limit the relative movement 
of the valve element 18 within the housing so that the 
required range of magnetic attraction between the valve 
element 1 8 and the valve set 1 6 is sufficient to return the 



valve element 18 to the aperture occluding position upon 
deactivation i.e. removal of the switching magnet 21 (as 
shown in solid lines in Figure 1). 

The valve element 18 also acts as a high pressure 
relief element, with relief pressure determined by the 
magnitude of the attraction forces between the valve ele- 
ment 18' and valve seat 16 at the relative separation dis- 
tance imposed by the non-ferromagnetic base portion 
1 8B of the capsule 1 8A. The axial symmetry of the valve 
seat 16 and the magnet 19 within the valve element 18 
limits magnetic attractive forces that tend to draw the 
valve element 18 against the inner walls of the housing 
1 1 and thus limits friction between the housing 1 1 and 
valve element 18. This symmetry also provides uniform 
distribution of closure force around cylindrical aperture 
at 1 7 in the valve seat 1 6. Relief pressure may be altered 
by varying any combination of the non-ferromagnetic 
capsule base 18B thickness, the mass of the valve seat 
1 6. the magnetic permeability of the valve seat 1 6. or the 
mass of the magnet 19. its respective magnetic aspect 
ratio (length to diameter) or its magnetic residual flux 
density in the valve element 18. and the aperture area 
at 1 7 of the valve seat 16. 

The switching magnet 21 may be positioned at any 
angle relative to the valve element 1 8 and enclosed mag- 
net 19 centre line axis indicated at 19A. 

Referring now to Figures 3-6. an alternative form is 
shown wherein a cylindrical valve housing 22 has a cut 
through its sidewall at 23 inwardly of its respective ends 
24 and 25. Retaining flanges 26 and valve seat 27 aper- 
tured at 27A are identical to those described above. 

A hinged valve element 28 is of a similar construc- 
tion as that of said valve element 18. having an encap- 
sulated magnet 29 adhesively bonded within a 
biocompatible material and a non-ferromagnetic capsule 
29A characterised by a thicker base portion 30. 

The hinged valve element 28 has a mounting plate 
closure 31 that is secured to the encapsulated magnet 
29 opposite the base portion 30. The mounting closure 
plate 31 extends to form a knuckle 32 configured thereon 
for pivotal registration of a hinge pin 33 that extends 
through the knuckle 32 and around the exterior surface 
of the cylindrical valve housing 22 in a mounting groove 
34. best seen in Figures 5 and 6. The hinged valve ele- 
ment 28 is normally in the clcsed position indicated in 
Figure 3 with the magnetic attractive forces of the encap- 
sulated magnet 29 reactive to the apertured valve seat 
27. 

In use, under the magnetic pull from the switching 
magnet 21 . the hinged valve element 28 is pivoted to an 
open non-occluded position as shown in Figure 4 allow- 
ing for free flow of fluid through the valve. In this example, 
when the switching magnet 21 is brought into close prox- 
imity to the valve, with its respective centre line A in or 
closely aligned to an activation plane def ined by the cen- 
tre line 22A of the valve housing 22 and the perpendic- 
ular bisector of the straight portion of the hinge pin 33 at 
33 A and the closest end of the switching magnet 21 hav- 
ing appropriate magnetic polarity to the outflow side of 
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the magnet 29. indicated by arrows "OF" in Figure 4, then 
two valve open conditions are possible. 

The first valve open position is with the switching 
magnet 21 on the outflow side of the magnet 29. the mag- 
netic attraction therebetween overcomes that of said 
valve seat 27. 

The second condition for a valve opening is when 
the switching magnet 21 is on the inlet flow (indicated by 
arrows "IF") of the magnet 29. the magnetic repulsion 
exceeds attraction between the magnet 29 and the valve 
seat 27. Additional force tending to open the valve is pro- 
vided by magnetic torque induced by the valve element 
28 and the misalignment of the switching magnet 21 and 
the magnet fields of the valve element 28. Thus the 
switching magnet 21 may be anywhere in the activation 
plane, but should not approach with its midplane coinci- 
dent with the midplane of the encapsulated magnet 29 
where the eflective working distance is least. 

Figure 7 shows an example of a placement vehicle 
for the valve assembly 10. In this example, chosen for 
illustration, a modified catheter 41 can be seen having 
an elongate tubular body member 42 with longitudinally 
spaced retention bulges 43 and 44 thereon. A portion of 
the catheter 41 within the prostatic urethra 38 is con- 
structed to resist collapse and be held within by the 
retaining bulge 43 within the bladder 40 and adjacent the 
external sphincter 37 as illustrated by the bulge 44 
extending as near as possible thereto within the bulbous 
urethra 36. 

The valve 10 is positioned within the catheter 41 
adjacent the distal end at 52. The catheter 41 is designed 
to be easily placed and removed much like known inter- 
nal catheters. 

The valve assembly 1 0 within the catheter 41 is flow 
orientated so that the respective valve seats 16 and 27 
illustrated are adjacent the upstream flow indicated by 
the respective inflow arrows IF shown in Figure 4. 

In Figure 8, a partial cross-section through a human 
abdomen 35 illustrates the positioning of the valve 
assembly 10 within the patient. The abdomen 35 con- 
tains the bulbous urethra 36. external sphincter 37, pro- 
static urethra 38, prostate 39 and bladder 40. 

Referring now to Figure 9, another form is illustrated, 
wherein a cylindrical housing 50 has a valve element 51 
within, the valve element 51 being defined by a perma- 
nent magnet 46 encapsulated within a coating or plating 
of biocompatible materials CA adhered to a non-ferro- 
magnetic cylindrical pad 47. The pad 47 is engageable 
in sealing relation against a valve seat 48 apertured at 
49 corresponding to the above described valve seats 1 6 
and 27 shown in respective valve element configurations 
18 and 28. 

It will be appreciated that the valve assembly 1 0 can 
be used in other environments not exclusive to the 
human body where reliable self-contained remotely 
actuated valves are required. 



Claims 

1 . A magnetic valve comprising a tubular housing ( v, . 
22. 50) of non-magnetic material, a valve elemeni 

f (18. 28. 51) within said housing and an apertured 

valve seat (16. 27. 48) sealingly engageable by said 
valve element. 

characterised in that said valve element comprises 
a permanent magnet (19. 29. 46) and a non-f erro- 
rs magnetic means (18B. 30. 47) for spacing said per- 
manent magnet with respect to said valve seat, said 
valve element being normally magnetically attracted 
to said valve seat thereby occluding and sealing 
same and there being separate magnetic means 
if (21) for opening said valve by imposing a magnetic 
field on said valve element to overcome the mag- 
netic attraction to said valve seat, pivoting said valve 
element away from sealing relation with said valve 
seat. 

20 

2. A magnetic valve according to claim 1 and compris- 
ing spaced flanges (13. 26) extending inwardly of 
said housing in oppositely disposed spaced relation 
to said valve seat to retain said valve element within 

25 said housing. 

3. A magnetic valve according to claim 1 or 2, wherein 
said permanent magnet and said non-ferromagnetic 
means are cylindrical. 

30 

4. A magnetic valve according to claim 1. 2 or 3. 
wherein said non-ferromagnetic means comprises 
a non-ferromagnetic material of a predetermined 
thickness secured to said permanent magnet and 

35 having a planar surface to provide the fluid seal 
between said non-ferromagnetic means and said 
valve seat. 

5. A magnetic valve accordnr to anv one of the pre- 
to ceding claims, wherein sac means for opening said 

magnetic valve comprises a permanent magnet (21 ) 
having a longitudinal axis (A) along which it is mag- 
netised. 

45 6. A magnetic valve according to any one of the pre- 
ceding claims, wherein said valve element is hinged 
within said housing by means of a mounting hinge 

(32) integral with said valve element and a pivot pin 

(33) engaging said valve element with said housing. 

50 

7. A magnetic valve according to any one of claims 1 
to 7. wherein said valve element is tree to tilt within 
■ said housing without fouling sidewalls thereof. 

55 8. A magnetic valve according to any one ol the pre- 
ceding claims, wherein said permanent magnet (19. 
29. 46) is totally encapsulated. 
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The magnetic valve according to claim 8. wherein 
said encapsulated magnet comprises a biocompat- 
ible coating and plating and said means for spacing 
said permanent magnet (46) with respect to said 
valve seat (48) comprises a non-ferromagnetic pad $ 
(47) secured to said permanent magnet to impart a 
fluid seal between said magnet and said valve seat. 

0. A magnetic valve according to any one of the pre- 
ceding claims, wherein the valve is an intraurethral io 
valve. 

11, An intraurethral valve according to claim 10 and fur- 
ther comprising means (fig. 7) for securing said 
magnetic valve within the urethra of a person, includ- is 
ing a contoured placement catheter (41) having 
elongate tubular body member (42) having portions 
of longitudinally-spaced retention bulges (43. 44) for 
positioning and securing said catheter within the 
person in communication with bladder and urethra. 20 



55 



EP 0 700 668 A1 




EP 0 7UU bbtf Al 





W 899 OOZ 0 d3 



